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AMENDMENTS TO THE CLAIMS: 

The listing of claims will replace all prior versions, and listings of claims in the 
application: 

LISTING OF THE CLAIMS 

1 . (Currently amended) An electric arc welder configured to selectively 
operate in a non-regulated voltage mode and a regulated voltage mode f or performing a 
given weld process with a selected A.C. pulse current waveform performed between an 
electrode and a workpiece, said current waveform including a positive segment and a 
negative segment, with at least one segment including a peak current and background 
current, said welder comprising: a power source with a controller having a digital processor 
including a -first program operations operable in the non-regulated voltage mode to 
calculate the real time power factor of the weld current and weld voltage , said program 
i nc l ud i ng an a l gorithm to calculate tho rms wold voltago, the rms wold current and tho 
avorago powor of said power source; a c i rcu i t to mult i ply said rms current by said rms 
voltago to produce an rms powor l ovo l ; a circuit to divide said average powor by sa i d rms 
powor to croato a valuo roprcsont i ng the actual real t i mo powor factor of said powor 
sourco ; and, a circuit to adjust said background current to maintain said power factor at a 
given level , second program operations operable in the regulated voltage mode to control 
the waveform voltage bv an error circuit having an error output signal generated by a 
difference between a first input signal representing a desired or set voltage for at least a 
portion of said waveform and a second input signal representing a sum of an arc voltage 
and an arc current of said waveform multiplied by a slope constant, and an adjustment 
operation to reduce said error output signal bv adjusting the voltage of said waveform . 

2. (Currently amended) An electric arc welder as defined in claim 1 
wherein said controller includes a wave shaper having an input with a value determining 
the shape of said waveform and an error circuit for comparing said actual real time power 
factor with a desife- desired power factor to create a corrective value and a circuit to direct 
said value to said input of said wave shaper whereby said actual real time power factor is 
held at said desired power factor. 
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3. (Original) An electric arc welder as defined in claim 2 wherein said 
waveform is created by a number of current pulses occurring at a frequency of at least 18 
kHz with a magnitude of each pulse controlled by a wave shaper. 

4. (Original) An electric arc welder as defined in claim 1 wherein said 
waveform is created by a number of current pulses occurring at a frequency of at least 18 
kHz with a magnitude of each pulse controlled by a wave shaper. 

5. (Canceled) 

6. (Canceled) 

7. (Original) An electric arc welder as defined in claim 3 wherein said 
background current is adjusted in magnitude. 

8. (Original) An electric arc welder as defined in claim 3 wherein said 
background current is adjusted in length. 

9. (Original) An electric arc welder as defined in claim 2 wherein said 
background current is adjusted in magnitude. 

10. (Original) An electric arc welder as defined in claim 2 wherein said 
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background current is adjusted in length. 

1 1 . (Original) An electric arc welder as defined in claim 1 wherein said 

background current is adjusted in magnitude. 

12 (Original) An electric arc welder as defined in claim 1 wherein said 

background current is adjusted in length. 

13. (Original) An electric arc welder as defined in claim 12 including a 
circuit to control heat of said weld process by adjusting said given level. 

14. (Original) An electric arc welder as defined in claim 11 including a 
circuit to control heat of said weld process by adjusting said given level. 

15. (Canceled) 

16. (Canceled) 

17. (Original) An electric arc welder as defined in claim 2 including a 
circuit to control heat of said weld process by adjusting said given level. 



18. 



(Original) An electric arc welder as defined in claim 1 including a 
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circuit to control heat of said weld process by adjusting said given level. 

1 9. (Currently amended) An electric arc welder configured to selectively 
operate in a non-regulated voltage mode and a regulated voltage mode f or performing a 
given weld process with a selected A.C. pulse current waveform performed between an 
electrode and a workpiece, said current waveform including a positive segment and a 
negative segment, with at least one segment including a peak current and background 
current, said welder comprising: a power source with a controller having a digital processor 
including a -first program operations operable in the non-regulated voltage mode t o 
calculate the real time power factor of the weld current and weld voltag e, said program 
i nc l uding an algorithm to ca l culate tho rms wo l d voltage, tho rmo wold current and tho 
overage power of said power source; a circuit to multiply said rmo current by sa i d rms 
voltago to produce an rmo powor l eve l ; a circu i t to d i vide said average power by said rms 
power to create a va l ue representing tho actua l real time power factor of said power 
Gourco ; and, a circuit to adjust said peak current to maintain said power factor at a given 
level , second program operations operable in the regulated voltage mode to control the 
waveform voltage bv an error circuit having an error output signal generated by a 
difference between a first input signal representing a desired or set voltage for at least a 
portion of said waveform and a second input signal representing a sum of an arc voltage 
and an arc current of said waveform multiplied bv a slope constant, and an adjustment 
operation to reduce said error output signal bv adjusting the voltaoe of said waveform . 

20. (Currently amended) An electric arc welder as defined in claim 19 
wherein said controller includes a wave shaper having an input with a value determining 
the shape of said waveform and an error circuit for comparing said actual real time power 
factor with a desife- desired power factor to create a corrective value 

and a circuit to direct said value to said input of said wave shaper whereby said 
actual real time power factor is held at said desired power factor. 
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21 . (Original) An electric arc welder as defined in claim 20 wherein said 
waveform is created by a number of current pulses occurring at a frequency of at least 18 
kHz with a magnitude of each pulse controlled by a wave shaper. 

22. (Original) An electric arc welder as defined in claim 1 9 wherein said 
waveform is created by a number of current pulses occurring at a frequency of at least 18 
kHz with a magnitude of each pulse controlled by a wave shaper. 



23. (Canceled) 

24. (Canceled) 

25. (Original) An electric arc welder as defined in claim 21 wherein said 
peak current is adjusted in magnitude. 

26. (Original) An electric arc welder as defined in claim 21 wherein said 
peak current is adjusted in length. 

27. (Original) An electric arc welder as defined in claim 20 wherein said 
peak current is adjusted in magnitude. 

28. (Original) An electric arc welder as defined in claim 20 wherein said 
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peak current is adjusted in length. 

29. (Original) An electric arc welder as defined in claim 19 wherein said 
peak current is adjusted in magnitude. 

30. (Original) An electric arc welder as defined in claim 19 wherein said 
peak current is adjusted in length. 

31. (Original) An electric arc welder as defined in claim 30 including a 
circuit to control heat of said weld process by adjusting said given level. 



32. (Canceled) 

33. (Canceled) 

34. (Original) An electric arc welder as defined in claim 20 including a 
circuit to control heat of said weld process by adjusting said given level. 

35. (Original) An electric arc welder as defined in claim 19 including a 
circuit to control heat of said weld process by adjusting said given level. 



36. 



(Currently amended) An electric arc welder configured to selectively 
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operate in a non-regulated voltage mode and a regulated voltage mode f or performing a 
pulse welding process with a selected waveform performed between an electrode and 
workpiece where an arc voltage and an arc current are created between the electrode and 
the workpiece . said waveform having a peak current and a background current, said welder 
comprising: a power source with a waveform generator having a control signal input with a 
value determining the shape of said waveform; a controller with a comparator f jrsiprogram 
operations operable in the non-regulated voltage mode, w ith a first input representative of 
the actual power factor of said power source, a second input representing a desired power 
factor and an output signal directed to said signal control input of said wave shape 
generator wherein said actual power factor is held at said desired power factor by adjusting 
said background current of said waveform , and second program operations operable in the 
regulated voltage mode to generate the waveform voltage to have a slope application of a 
slope constant . 

37. (Original) An electric arc welder as defined in claim 36 including a 
device to manually adjust said desired power factor for adjusting the heat of said weld 
process. 

38. (Original) An electric arc welder as defined in claim 37 including a 
control circuit for holding the rms current of said power source at a desired set value as 
said heat is adjusted. 

39. (Currently amended) A method of controlling an electric arc welder 
configured for selective operation in a non-regulated voltaoe mode and a regulated voltage 
mode f or performing a given pulse weld process with a selected waveform performed by a 
power source between an electrode and workpiece, said waveform having a peak current 
and a background current, said method comprising: 



in the non-regulated voltage mode. 
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(a) calculating the actual power factor of said power source using 
the rms current and rms voltage; 

(b) selecting a desired power factor for said power source; 

(c) obtaining an error signal by comparing said actual power factor 
of said power source to said desired power factor of the- said power source; and, 

(d) adjusting background current of said waveform by said error 
signal whereby said actual power factor is maintained at said desired power factor 

in the regulated voltage mode, 

(a) creating an arc voltage and arc current between an electrode, 

(b) regulating the arc voltage with an error circuit to create an error 

signal at an output of the error circuit, the error circuit including a first input with a signal 
representing a set waveform voltaoe and a second input representing a sum of the actual 
arc voltage and the actual arc current multiplied bv a slope constant, and 

(c) operating a control program to reduce said error output bv adjusting 

the voltage output of said power source to change said actual arc voltage . 

40. (Original) The method as defined in claim 39 including manually 
adjusting said desired power factor to control the heat of said weld process. 

41 . (Original) A method as defined in claim 40 including holding said rms 
current constant as said desired power factor is adjusted. 



42. (Original) A method as defined in claim 41 wherein said waveform is 

created by a number of current pulses occurring at a frequency of at least 18 kHz with a 
magnitude of each pulse controlled by a wave shaper. 
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43. (Original) A method as defined in claim 40 wherein said waveform is 
created by a number of current pulses occurring at a frequency of at least 18 kHz with a 
magnitude of each pulse controlled by a wave shaper. 

44. (Original) A method as defined in claim 39 wherein said waveform is 
created by a number of current pulses occurring at a frequency of at least 18 kHz with a 
magnitude of each pulse controlled by a wave shaper. 

45. (Currently amended) An electric arc welder configured to selectively 
operate in a non-regulated voltage mode and a regulated voltage mode for performing a 
pulse welding process with a selected waveform performed between an electrode and 
workpiece where an arc voltage and an arc current are created between the electrode and 
the workpiece , said waveform having a peak current and a background current, said welder 
comprising: a power source with a waveform generator having a control signal input with a 
value determining the shape of said waveform; a controller with a comparator f irst program 
operations operable in the non-regulated voltage mode, with a first input representative of 
the actual power factor of said power source, a second input representing a desired power 
factor and an output signal directed to said control signal input of said wave shape 
generator wherein said actual power factor is held at said desired power factor by adjusting 
said peak current of said waveform , and second program operations operable in the 
regulated voltage mode to generate the waveform voltage to have a slope bv application of 
a slope constant . 

46. (Original) An electric arc welder as defined in claim 45 including a 
device to manually adjust said desired power factor for adjusting the heat of said weld 
process. 
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47. (Original) An electric arc welder as defined in claim 46 including a 

control circuit for holding the rms current of said power source at a desired set value as 
said heat is adjusted. 



48. (Currently amended) A method of controlling an electric arc welder 

configured for selective operation in a non-reoulated voltage mode and a regulated voltage 
mode f or performing a given pulse weld process with a selected waveform performed by a 
power source between an electrode and workpiece, said waveform having a peak current 
and a background current, said method comprising: 

in the non-regulated voltage mode, 

(a) calculating the actual power factor of said power source using 
the rms current and rms voltage; 

(b) selecting a desired power factor for said power source; 

(c) obtaining an error signal by comparing said actual power factor 
of said power source to said desired power factor of the- said power source; and, 

(d) adjusting peak current of said waveform by said error signal 
whereby said actual power factor is maintained at said desired power factor^ 

in the regulated voltage mode, 

(a) creating an arc voltage and arc current between an electrode, 

(b) regulating the arc voltage with an error circuit to create an error 

signal at an output of the error circuit, the error circuit including a first input with a signal 
representing a set waveform voltage and a second input representing a sum of the actual 
arc voltage and the actual arc current multiplied bv a slope constant, and 

(c) operating a control program to reduce said error output bv adjusting 

the voltage output of said power source to change said actual arc voltage . 
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49. (Previously presented) A method as defined in claim 48 including 
manually adjusting said desired power factor to control the heat of said weld process. 

50. (Original) A method as defined in claim 49 including holding said rms 
current constant as said desired power factor is adjusted. 

51 . (Original) A method as defined in claim 50 wherein said waveform is 
created by a number of current pulses occurring at a frequency of at least 18 kHz with a 
magnitude of each pulse controlled by a wave shaper. 

52. (Original) A method as defined in claim 49 wherein said waveform is 
created by a number of current pulses occurring at a frequency of at least 18 kHz with a 
magnitude of each pulse controlled by a wave shaper. 

53. (Original) A method as defined in claim 48 wherein said waveform is 
created by a number of current pulses occurring at a frequency of at least 18 kHz with a 
magnitude of each pulse controlled by a wave shaper. 

54-91 (Canceled) 

92. (New) An electric arc welder as defined in claim 1 , wherein the first 

program operations used to calculate the realtime power factor of the weld current and 
weld voltage further include, an algorithm to calculate the rms weld voltage, the rms weld 
current and the average power of said power source; a circuit to multiply said rms current 
by said rms voltage to produce an rms power level; a circuit to divide said average power 
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by said rms power to create a value representing the actual real time power factor of said 
power source. 

93. (New) An electric arc welder as defined in claim 1 wherein said slope 
constant is in the range of 0-10%. 

94. (New) An electric arc welder as defined in claim 1 , including a second 
error circuit having a second error output signal generated by the difference between a first 
input with a signal representing the minimum desired current and a second input with a 
signal representing the arc current and a DSP program to maintain said second error signal 
positive with said arc current equal to or greater than said minimum current. 

95. (New) An electric arc welder as defined in claim 94, including a third 
error circuit having a third error output signal generated by the difference between a first 
input with a signal representing the maximum current of said power source and a second 
input with a signal representing the arc current and a DSP program to maintain said third 
error signal negative with said arc current equal to or less than said maximum current. 

96. (New) An electric arc welder as defined in claim 1 9, wherein the first 
program operations used to calculate the realtime power factor of the weld current and 
weld voltage further include, an algorithm to calculate the rms weld voltage, the rms weld 
current and the average power of said power source; a circuit to multiply said rms current 
by said rms voltage to produce an rms power level; a circuit to divide said average power 
by said rms power to create a value representing the actual real time power factor of said 
power source 

97. (New) An electric arc welder as defined in claim 1 9 wherein said slope 
constant is in the range of 0-10%. 

98. (New) An electric arc welder as defined in claim 19, including a 
second error circuit having a second error output signal generated by the difference 
between a first input with a signal representing the minimum desired current and a second 
input with a signal representing the arc current and a DSP program to maintain said 
second error signal positive with said arc current equal to or greater than said minimum 
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current. 

99. (New) An electric arc welder as defined in claim 98, including a third 

error circuit having a third error output signal generated by the difference between a first 
input with a signal representing the maximum current of said power source and a second 
input with a signal representing the arc current and a DSP program to maintain said third 
error signal negative with said arc current equal to or less than said maximum current. 



